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Appl. No. 10/694,464 
Amendment dated January 16, 2007 
Reply to Office Action of August 16, 2007 

Amendments to the Claims: 

This listing of claims is provided strictly for the Examiner convenience and to show the present 
status of the claims. No claims are being amended. 
Listing of Claims: 

L (Previously Presented) A method, in a wireless receiver, for estimating a delay parameter 
associated with a received signal, the method comprising; 
providing a signal sample corresponding to the received signal; 

processing the signal sample to suppress on channel interference and provide a processed 
sample, the processing relying on one or more known properties between predesignated symbols 
of the received signal; and 

determining the delay parameter by comparing the processed sample to a predetermined 
sample. 

2. (Canceled) 

3. (Previously Presented) The method of claim 1 wherein the processing the signal sample 
to suppress the on channel interference relies on a known quadrature phase relationship for the 
predesignated set of symbols in a portion of the received signal. 

4. (Original) The method of claim 1 wherein the processing the signal sample and 
determining the delay parameter, further comprises: 

establishing a hypothetical delay for the signal sample based on an estimated delay for the 
received signal; 

Page 2 of 18 



PACE 5/21 * RCVD AT 1/16/2008 7:39:38 PM [Eastern Standard Time] - SVR:USPTO-EFXRF-5/17 * DN1S:2738300 * CS1D:817 281 7136 - DURATION (mm-ss):03-56 



JRN 16 2008 6:39PM LRU OFFICE CU BETHRRDS LL 817 281 7136 p. 6 

Appl.No. 10/694,464 
Amendment dated January 16, 2007 
Reply to Office Action of August 16, 2007 

processing the received signal to provide a received signal estimate using the hypothetical 
delay, the signal sample, and the predetermined sample; and 

comparing the received signal estimate to the predetermined sample to generate a 
difference value; and 

choosing the delay parameter based on the difference value corresponding to the 
hypothetical delay. 

5. (Original) The method of claim 4 wherein: 

the establishing a hypothetical delay for the signal sample further comprises establishing 
a set of N d hypothetical delays for the signal sample; 

the processing the received signal to provide the received signal estimate further 
comprises: 

extracting N d portions of the signal sample, one portion corresponding to each of 
the N d hypothetical delays; and 

a corresponding signal estimate for each of the N d hypothetical delays, using the 
N d portions and the predetermined sample to provide N d corresponding signal estimates; 

the comparing the received signal estimate further comprises comparing each the N d 
corresponding signal estimates to the predetermined sample to generate N d difference values; and 
the choosing the delay parameter further comprises choosing the hypothetical delay as the 
delay parameter for the received signal that corresponds to the smallest difference value. 
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the establishing the hypothetical delay further includes establishing the hypothetical delay 

value for each of the N s polyphase signal samples based on the estimated position of the 

predetermined sample within the received signal; and 

the processing and the comparing are repeated for each of the N 5 polyphase signal samples to 
provide N s difference values, and the choosing includes choosing the parameter corresponding to 
a smallest difference value. 

8. (Original) The method of claim 1, wherein the received signal includes a Gaussian 
Minimum Shift Keying (GMSK) modulated signal. 

9. (Original) The method of to claim 1 , wherein the receiver includes a Global System 
Mobile (GSM) receiver. 

10. (Original) The method according to claim 1 , wherein the predetermined sample 
comprises a training sequence (TS). 
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6. (Original) The method of claim 4 wherein 

the establishing a hypothetical delay for the signal sample further comprises establishing 
a set of N d hypothetical delays for the signal sample; 

the processing the received signal to provide the received signal estimate further 
comprises: 

extracting a portion of the signal sample corresponding to one of the Nd 
hypothetical delays and N d portions of the predetermined sample, one portion corresponding to 
each of the N d hypothetical delays; and 

determining a corresponding signal estimate for each of the N d hypothetical 
delays, using the N d portions and the portion of the signal sample to provide Nd corresponding 
signal estimates; 

the comparing the received signal estimate further comprises comparing each of the N d 
corresponding signal estimates to the corresponding one of the N d portions of the predetermined 
sample to generate N d difference values; and 

the choosing the delay parameter further comprises choosing the hypothetical delay as the 
delay parameter for the received signal that corresponds to the smallest difference value. 

7. (Original) The method according to claim 4, wherein: 

the providing the signal sample corresponding to the received signal further comprises 
generating N 5 polyphase signal samples associated with the received signal by decimating the 
received signal by N s ; 
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1 1 . (Original) A method for estimating a parameter associated with a received signal in a 
wireless receiver, the method comprising: 

extracting a vector r from the received signal; 

establishing a set of hypothetical delays for the received signal based on an estimated 
position of a known sequence within the received signal; 

processing the received signal using on-channel interference reduction processes to 
provide received signal estimates with one estimate for each of the hypothetical delays, using the 
vector r and the known sequence; 

comparing the received signal estimates with the known sequence to generate difference 
values with one difference value for each of the hypothetical delays; and 

choosing the parameter that corresponds to a minimum difference value. 

12. (Original) The method according to claim 1 1, further comprises: 

decimating the received signal by a factor N s to generate N s signal samples associated 
with the received signaL; and wherein 

the extracting includes extracting N s vectors r, one of the N* vectors r from each of the N s 
signal samples; 

the establishing includes establishing the set of hypothetical delays for the each of the N s 
signal samples based on the estimated position of the known sequence within the received signal; 
and 
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the processing and the comparing are repeated for each of the N s signal samples to 
provide N s difference values, and the choosing includes choosing the parameter corresponding to 
a smallest difference value. 

13. (Original) The method of claim 1 1 wherein: 

the extracting a vector r further comprises extracting a set of vectors r n from the received 
signal with each one of the set of vectors r n corresponding to a different hypothetical delay of the 

set of hypothetical delays; 

the processing the received signal to provide the received signal estimates further 
comprises determining a corresponding signal estimate for each of the hypothetical delays, using 
one of the set of vectors r n corresponding to the each of the hypothetical delays and the known 
sequence to provide a set of corresponding signal estimates; and 

the comparing the received signal estimate further comprises comparing each the set of 
corresponding signal estimates to the known sequence to generate a set of difference values. 

14. (Original) The method of claim 1 1 wherein 

the processing the received signal to provide the received signal estimates further 

comprises: 

extracting a set of portions of the known sequence, one portion corresponding to 
each of the set of hypothetical delays; and 
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determining a corresponding signal estimate for each of the set of hypothetical 

delays, using the vector r and a corresponding portion of the set of portions of the known 

sequence to provide the received signal estimates; and 

the comparing the received signal estimates further comprises comparing each of the 

received signal estimates to the corresponding portion of the set of portions of the known 

sequence to generate the difference values. 

15. (Original) The method according to claim 1 1, wherein the received signal includes a 
Gaussian Minimum Shift Keying (GMSK) modulated signal. 

16. (Original) The method according to claim 1 1, wherein the wireless receiver includes a 
Global System Mobile (GSM) receiver. 

17. (Original) The method according to claim 1 1 , wherein the known sequence includes a 
training sequence (TS). 

18. (Original) The method according to claim 1 1, wherein the parameter includes one of a 
delay parameter corresponding to the received signal and weighting values for an equalization 
filter. 
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1 9. (Previously Presented) An apparatus for estimating a delay parameter associated with a 
received signal, the apparatus comprising: 

a receiver capable of providing the received signal; and 

a processor coupled to the receiver, the processor configured to: 

generate a signal sample associated with the received signal; 

process the signal sample to suppress on channel interference relying on a known 
structure of the on channel inference, the on channel interference caused by at least one of 
a co-channel signal and an adjacent channel signal, and provide a processed sample; and 

determine the delay parameter by comparing the processed sample to a known 
sequence. 

20. (Original) The apparatus of claim 19 wherein the processor is further configured to 
process the signal sample to suppress the on channel interference using known properties of the 
received signal. 

21. (Original) The apparatus of claim 20 wherein the known properties of the received signal 
include a known quadrature phase relationship for symbols in a portion of the received signal. 

22. (Original) The apparatus of claim 1 9 wherein the processor configured to process the 
signal sample and determine the delay parameter is further configured to: 

establish a hypothetical delay for the signal sample based on an estimated deLay 
corresponding to the received signal; 
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process the received signal to provide a received signal estimate using the hypothetical 
delay, the signal sample, and the known sequence; 

compare the received signal estimate to the known sequence to generate a difference 

value; and 

choose the delay parameter based on the difference value corresponding to the 
hypothetical delay. 

23 . (Original) The apparatus of claim 22 wherein: 

to establish the hypothetical delay for the signal sample further comprises establishing a 
set of N d hypothetical delays for the signal sample; 

to process the received signal to provide the received signal estimate further comprises: 
extracting N d portions of the signal sample, one portion corresponding to each of 

the N d hypothetical delays; and 

determining a corresponding signal estimate for each of the N d hypothetical 
delays, using the N d portions and the known sequence to provide N d corresponding signal 
estimates; 

to compare the received signal estimate further comprises comparing each the N d 
corresponding signal estimates to the predetermined sample to generate N d difference values; and 

to choose the delay parameter further comprises choosing the hypothetical delay as the 
delay parameter for the received signal that corresponds to the smallest difference value. 
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24. (Original) The apparatus of claim 22 wherein 

to establish a hypothetical delay for the signal sample further comprises establishing a set 
of N d hypothetical delays for the signal sample; 

to process the received signal to provide the received signal estimate further comprises: 
extracting a portion of the signal sample corresponding to one of the N d 
hypothetical delays and N d portions of the known sequence, one portion corresponding to each of 
the N d hypothetical delays; and 

determining a corresponding signal estimate for each of the N d hypothetical 
delays, using the N d portions and the portion of the signal sample to provide N d corresponding 
signal estimates; 

to compare the received signal estimate further comprises comparing each the N d 
corresponding signal estimates to the corresponding one of the N d portions of the known 
sequence to generate N d difference values; and 

to choose the delay parameter further comprises choosing the hypothetical delay as the 
delay parameter for the received signal that corresponds to the smallest difference value. 

25. (Original) The apparatus according to claim 22, wherein: 

to generate the signal sample corresponding to the received signal further comprises 
generating N s polyphase signal samples associated with the received signal by decimating the 
received signal by N s ; 



Page li of 18 

PAGE 14/21 • RCVD AT 1/1 6/2008 7:39:38 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-5/17 " DNI8:2738300 * CSID:817 281 7136 * DURATION <mm-ss):03-56 



JRN 16 2008 B:41PM LRU OFFICE CU BETHRRDS LL 817 28 1 7138 



p. 15 



Appl. No. 10/694,464 
Amendment dated January 1 6, 2007 
Reply to Office Action of August 1 6, 2007 

to establish the hypothetical delay further includes establishing the hypothetical delay 
value for each of the N s polyphase signal samples hased on the estimated position of the known 
sequence within the received signal; and 

the process and the compare processes are repeated for each of the N s polyphase signal 
samples to provide N s difference values, and the choosing includes choosing the parameter 
corresponding to a smallest difference value. 

26. (Original) The apparatus of claim 19, wherein the received signal includes a Gaussian 
Minimum Shift Keying (GMSK) modulated signal. 

27. (Original) The apparatus of claim 19 incorporated in a Global System Mobile (GSM) 
receiver. 

28. (Original) The apparatus according to claim 19, wherein the known sequence comprises a 
training sequence (TS). 

29. (Original) The apparatus of claim 19 incorporated in a cellular telephone. 

$3: $3::}: age 
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